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1. Title of the Invention : SEMICONDUCTOR INTEGRATED CIRCUIT 

2 . Claims 

1. A semiconductor integrated circuit, characterized by 
the fact that in a semiconductor integrated circuit equipped with 
a wide w iring for supplying a power supply voltage, an element 
part for receiving the current supply from the wide wiring, a 
junction part of the above-mentioned wide wiring and the above- 
mentioned element part having a fixed length in the same 
direction as the extending direction of the above-mentioned wide 
wiring, and a lower layer wiring being crossed with the above- 
mentioned wide wiring at a position different from the above- 
mentioned junction part, several slits with a length snffir.i_gnt.1y 
smaller than the leng th of the above-mentioned jun ction part are 
linearly installed parallel with the extending direction of the 
above-mentioned wide wiring in the above-mentioned wide wiring; 
and a number of current inflow paths are installed in the 
direction approximately perpendicular to the extending direction 
of the above-mentioned wide wiring for the above-mentioned 
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junction part. 

2. The semiconductor integrated circuit of Claim 1, 
characterized by the fact that the above-mentioned element part s 
an output buffer transistor. 

3. The semiconductor integrated circuit of Claim 1, 
characterized by the fact that the above-mentioned wide wiring 
and the above-mentioned lower layer wiring are formed of an 
aluminum material. 

3 . Detailed explanation of the invention 
(Industrial application field) 

The present invention pertains to a semiconductor integrated 
circuit that can prevent a fault due to a stress migration and 
prevent a current concentration at a junction part that requires 
a large current capacity. 
(Prior art) 

A high integration and a high densif ication of integrated 
circuits have been raised, and along with the miniaturization of 
devices, the width of a wiring for a mutual connection has been 
fined. On the other hand, it is in demand for power supply lines 
(V DD , V ss ) to be thicker than signal wires to secure a necessary 
current capacity (to suppress the current density to a fixed 
value or less) and to suppress the voltage drop due to the 
resistance portion. Therefore, even if the manufacturing 
processes are transited to a submicron rule, the above-mentioned 
thick wiring necessarily extends to several positions. 
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As devices that demand such a wide wiring , first, an output /2 
buffer transistor is mentioned. Its one example is shown in 
Figure 4. In the figure, (1) is an output buffer transistor, (2) 
is a source electrode, (3) is a drain electrode, (4) is a wide 
wiring to which a power supply voltage (V DD , V ss ) is applied, (5) 
is a through hole for an interlayer connection of the source 
electrode (2) and the wide wiring (4) . A MOS transistor is 
constituted by forming a gate electrode formed of polysilicon 
between the source electrode (2) and the drain electrode (3) and 
source and drain regions at both sides of the gate electrode. 
With the extension of the above-mentioned gate electrode in a 
zigzag shape, an external driving performance of the MOS 
transistor is raised, and the pattern size is reduced. The 
output buffer transistor is formed as many as the number 
corresponding to the number of output of LSI. 

Also, since the wide wiring (4) requires the occupied area 
as much and is extended in the same line width, a lower layer 
wiring (6) is. f reg ugut 1y rr^ gc; ^ unde r the wide wirin g to raise 
the degre e of int egxa t-ton-. 
(Problems to be solved by the invention) 

However, since the above-mentioned wide wiring (4) has a 
wide width, a large stress due to the thermal expansi on 
difference is generated, overlapped on the lower layer wiring 
(6), so that even if the lower layer wiring (6) has a line width 
that should maintain a sufficient strength, a disconnection (7) 
due to the stress migration is generated. (For example, Japanese 
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Kokai Patent Application No. Sho 64 [ 1989] -45142 ) . As mentioned 
above, since the lower part of the wide wiring (4) is effectively 
utilized to improve the degree of integration, the fracture due 
to the stress causes a big problem. 

In order to improve these drawbacks, first, a shape shown in 
Figure 5 was constructed. In other words, several slits (8) are 
installed parallel with the extending direction in the wide 
wiring (4), and the wide wiring (4) is divided into several fine 
wirings (9), so that the stress is dispersed . 

However, in the constitution of Figure 5, although the 
st ress migration can be solv ed r since the slits (8) exist in the 
part that requires a large contact area, fine wirings (9a) and 
(9b) in which the through hole (5) is not installed cannot 
contribute to the current supply to the output buffer transistor. 
For this reason, the current density is partially increased, and 
the fracture due to an electromigration is likely to be newly 
generated. Though the slits (8) may be removed only in the part 
of the through hole (5), the lower layer wiring (6) cannot be 
disposed adjacently to the through hole (5) . Thus, the degree of 
freedom of the wiring design was damaged due to the increase of 
the restriction conditions. 
(Means to solve the problems) 

In order to solve the above-mentioned problems, the present 
invention provides a semiconductor integrated circuit in which 
several slits (16) s horter than th<=> width (A^ of a jun ction part 
with an output buffer transistor (11) are installed parallel with 
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its extending direction in a wide wiring (14) and a number of 
current inflow paths in the direction approximately perpendicular 
to the extending direction of the wide wiring (14) . With this 
constitution, first, the stress migration of a lower layer wiring 
(19) being crossed with the wide wiring (14) is prevented, and 
secondly, the current concentration on the junction part with the 
output buffer transistor (11) can be prevented. 
(Operation) 

According to the present invention, with the installation of 
the slits (16), the stress being generated by the wide wiring 
(14) can be dispersed. On the other hand, since the length of 
the slits (16) is suppressed to be shorter than the length of the 
junction part of the output buffer transistor (11) and the wide 
wiring (14), a current can be sent into the through hole (15) at 
any position through bridge portions (18) in which the slit (16) 
does not exist. 
(Application examples) 

Next, application examples of the present invention are 
explained in detail referring to the figures. 

In Figure 1, (11) is an output buffer transistor, (12) is a 
source electrode, (13) is a drain electrode, (14) is a wide 
wiring to which a power supply voltage (V DD , V ss , etc.) is 
applied, and (15) is a through hole for an interlayer connection 
of the wide wiring (14) and the source electrode (12) . 

The output buffer transistor (11) consists of a gate 
electrode made of polysilicon disposed via an insulating film 
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(Si0 2 , etc.) on a silicon monocrystal substrate and source and 
drain regions diffused and formed at both sides of the gate /3 
electrode. The source electrode (12) and the drain electrode 
(13) are respectively contacted with the above-mentioned source 
region and drain region. Then, as seen from the figure, with a 
serpentine arrangment of the gate electrode, the gate width is 
increased, an external driving performance is improved, and the 
occupied area is reduced. The output buffer transistor (11) is 
installed as many as the number of output terminal, and the drain 
electrode (13) of each transistor is connected to an output 
bonding pad which is not shown in the figure. The source and 
drain electrodes (12) and (13) are formed by the deposition and 
patterning of Al or Al-Si, and an internal first layer wiring is 
also formed (not shown in the figure) . 

On the above-mentioned first layer wiring, an interlayer 
insulating film (Si0 2 , SiN, etc.) due to pressure-reduced CVD 
method, etc., is covered, and the wide wiring (14) extends on the 
interlayer insulating film. The wide wiring (14) is also formed 
by the deposition and patterning of Al or Al-Si, and an internal 
second layer wiring is also formed (not shown in the figure) . 
The line width of the wide wiring (14) is wider than the first 
layer wiring and the second layer wiring to supply a current to 
the entire output buffer transistors (11), and the wide wiring is 
formed at a width of about 50-300 \i, though it depends on the 
current capacity. Otherwise, it is generally about 2-3 p. 

T he wide wiring (14 L and the source electrode (12) are 



7 



interlayer-connected v ia the through ho le (15) opened in the 
interlayer insulating film. In the through hole (15), in order 
to supply a uniform current to the entire output buffer 
transistor (11), it is necessary for the source electrode (12) to 
contact with the entire area being contacted with the source 
region (area A of the figure) . For this reason, the through hole 
(15) is expanded by the width of A of the figure in the same 
direction as the extending direction of the wide wiring (14) in 
this application example. In addition, a shape in which small 
contact holes (15) are uniformly, linearly dispersed in the range 
of A of the figure is also considered. 

The slits (16) formed i n the wide wiring (14) are divide d 
into a length sufficiently shorter than the width (the range of A 
of the figure) of the junction part of the wide wiring (14) and 
the source electrode (12) . Several short slits (16) are linearly 
arranged parallel with the wide wiring (14), so that .the wide 
wiring (14) are separated into several fine wirings (17) . They 
have a mutually connected shape having no bridge portion (18), 
that is, no slits (16) . Since the slits (16) may be divided into 
the fine wirings (17), it is not necessary to thick them, and the 
slits may be formed at a fixed width (3-5 \x) as the minimum line 
width of the process. There is no particular limitation in the 
pitch of the slits (16), however if the pitch is fixed, the 
pattern design is easy. 

Since the wide wiring (14) is commonly connected to all the 
output buffer transistors (11) , it is extended as much on chips 
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(mostly, the peripheral part of the chips) . Since the wide 
wiring (14) has a large occupied area, the lower layer wiring 
(19) is crossed with it at a position different from the output 
buffer transistor (11) in many cases to effectively utilize the 
area. The lower layer wiring (19) is a wiring patterned by the 
first layer wiring similarly to the source electrode (12) and is 
frequently used in transmitting signals. 

According to this constitution, since the wide wiring (14) 
is divided into the narrow fine wi ring (17) by installing the 
s lits (1 6) , the stress be ing generated in the wide wiring (1 4) 
can also be divided into the g eneration of each fine wiring (17). 
Since the line width and the stress have a relationship in which 
the stress is accelerated with the increase of the line width, 
after all, the fine wirings (17) become a bundle, so that the 
stress being exerted on the lower layer wiring (19) can be 
redu^e djnuch mor e, compared with the stress being generated in 
the conventional constitution having no slits. Thereby, the 
fracture due to the stress migration of the lower layer wiring 
(19) can be prevented. 

Also, if the wide wiring (14) is overlapped at a width of 
about 10 p or more on the lower layer wiring (19), since the 
fracture is easily generated, though it depends on the line width 
and thickness of the wiring and the thickness of the interlayer 
insulating film, the slits (16) are formed so that the line width 
of the fine wirings (17) may be a width narrower than that. 

On the other hand, since each fine wiring (17) is mutually 
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connected by the bridge portions (18), a current (20) can be sent 
into the through hole (15) via the bridge portions (18) from any 
position of the wide wiring (14). In other words, the bridge 
portions (18) become current inflow paths for the through hole /4 
(15) . Also, since the slits (16) are sufficiently shorter than 
the width A of the junction part, several current inflow paths 
consisting of the above-mentioned bridge portions (18) are formed 
for the through hole (15) . Therefore, the current (20) is not 
locally concentrated between each fine wiring (17) but is 
dispersed, so that the current density can be made uniform. 
Thereby, the fracture due to the electromigration can be 
prevented. Also, an external driving performance can be uniform 
between each output buffer transistor (11) . 

Figure 2 shows a second application example of the present 
invention. In the previous application example, the slits (16) 
are horizontally arranged in a column, whereas in this 
application example, they are arranged with a mutual difference. 
At that time, as seen from the figure, if the bridge portions 
(18) are set with a mutual difference so that they may be 
obliquely continued in the direction (being determined by the 
position relation with bonding pads) of the current (20) , the 
current (20) to the through hole (15) is smooth. With the mutual 
difference, since the bridge portions (18) are obliquely 
continued, the lower layer wiring (19) perpendicular to the wide 
wiring layer (14) is overlapped only with about one or two bridge 
portions (18) at positions different from the output buffer 
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transistor (11) as shown in Figure 3. Since this relationship is 
common at any position of the wide wiring (14), the degree of 
freedom of the design can be further improved. In the previous 
application example, the lower layer wiring (19) cannot be 
perpendicular at the positions where the bridge portions (18) are 
continuous . 

(Effects of the invention) 

As explained above, according to the present invention, 
since the stress being exerted on the lower layer wiring (19) can 
be lightened by installing the slits (16) in the wide wiring 
(14), the stress migration fault of the lower layer wiring (19) 
can be prevented. 

Also, the length of the slits (16) is shortened, and the 
bridge portions (18) are installed, so that a number of current 
inflow paths can be formed at the junction part with the output 
buffer transistor (11) . Thereby, the current (20) is dispersed, 
and the current density can be made uniform. Due to such a 
uniformity, the fault due to the electromigration is prevented, 
and the driving performance of each output buffer transistor (11) 
can be made uniform. 

Furthermore, since the restriction on the stress migration 
and the electromigration can be solved, the degree of freedom of 
the wiring design can be greatly improved. 

4 . Brief description of the figures 

Figures 1-3 are plan views for explaining the present 
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invention. Figures 4 and 5 are plan views for explaining 
conventional example. 
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